Energy efficiency has always remained a pressing matter in the world of Wireless Sensor Networks. Irrespective of the number of routing protocols that exist for Wireless Sensor Networks, only a handful can be named as efficient. Yet above all these routing protocols stands the emblematic one, the LEACH protocol. This research work is aimed at bringing forth a new routing strategy based on the LEACH protocol, which aims at improving the energy efficiency in Wireless Sensor Networks and applying the given clustering technique, in randomly deployed and fixed sensor network simulation environment using MATLAB. In depth simulations have proven that the proposed clustering strategy gives better performance compared to LEACH based on the lifetime of the Nodes. A comparative analysis of the rate of energy consumed on various node deployment strategies has also been carried out.
INTRODUCTION
With the rise of technology, there has emerged a need for automating the jobs of humans. From finding out where the car is parked to a car that can drive by itself, we find ourselves in a situation where we are more and more dependent on technology. Wireless sensors are a kind of sensor that have their own computing ability and power source and work autonomously or with human intervention, to sense and detect the environmental changes and revert the sensed data back to its origin. A wireless sensor network (WSN) is a collection of autonomous sensor networks that can sense the environmental conditions including sound, temperature, seismic activity etc. and cooperate and communicate with the nearby sensors and collectively pass the data to the origin or the Base Station (BS). Their response is always a measurable response, to certain change in the physical conditions. The WSNs could be limited to a few meters or could be spread across a few kilometers.
The Wireless Sensor Network seems to operate on a "Many Tiny Principle" which states that the Wireless Sensor Networks can consist of hundreds and thousands of tiny devices, or nodes, that come at a very low cost, and are capable of performing computing, sensing, receiving and transmission. There exist various clustering schemes, which are proved to be energy efficient. In general a cluster hold two types of nodes in one cluster i.e. Cluster Head (CH) and its member nodes. Cluster member sense data from the environment and periodically send the data to their respective CH's. The CH's in turn send the data to the Base Station (BS). Hence the CH's act as point of fusion, where data is aggregated and then sent to the BS, further reducing energy consumption. Many of the existing clustering schemes consider a homogeneous WSN's where all sensor nodes are designed with the same battery energy. There also exists another scheme where heterogeneity of the nodes are taken into picture, where the schemes used for homogeneous nodes may not work efficiently for the heterogeneous nodes 1 .
In general there are 3 categories of sensor nodes, first one being Passive and Omni Directional Sensors where the sensor nodes will merely be sensing the environment, and not manipulating it. Direction from where the data is sensed is not important. The second being Passive and narrow beam Sensors which are passive sensors and are concerned about the direction when the environment is sensed. The third being Active Sensors which includes active sensing of the environment. A sensor node has limited sensing capability, computing capacity and power, hence these devices are distributed around or over a specific area of interest and in turn collecting valuable data. 
Applications of wireless sensor networks
Wireless Sensor Networks have a wide variety of applications. From household to office, to fields and mountains, these WSN's can be stated as highly versatile. The ultimate goal of any WSN is to enable application in the real world. All these application differ drastically comparing other wireless scenarios. Some of the potential application domains are military, environment, health care and security. In military, sensor nodes can be used to locate or track enemy movements 3, 4, 5 . Figure ( 1) shows the various applications of Wireless Sensor Networks including problem specific applications and environment monitoring.
Related Work
Dongfeng Guo et.al, in their paper talked about the improvement of LEACH protocol, and to
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make each nodes energy utilization more equalised, through which the total amount of data transferred and the network survival time can be further extended. Their improved method discusses about the two steps in LEACH protocol, which are selection of head cluster node that allows efficient selection of a cluster head, by increasing the probability, that nodes with higher energy become cluster heads, and the multi-hop path transmission which talks about the inter cluster routing strategy 6 .Comput et al. discussed about how an entire WSN can be made efficient using bio inspired cluster which is derived from honey bee. This paper discusses how establishing trust in the network gives various benefits such as solving the problem of access control, which cannot be solved using customary solutions 7 .An energy efficient method for node selection is proposed by Marques 12 , discusses about the periodic node deployment method and shows a statistical analysis on the same. The authors show that the method of mean and variance always converges to finite steady state values, thus ensuring the stability of the system. Wint Yi Poe et al. 13 ,covers all the major problems encountered in node deployment which is coverage, energy consumption and worst case delay. Here random and deterministic node deployment strategies are discussed for large scale wireless sensor networks for the 3 problem metrics mentioned above. The three methods discussed here are uniform random, square grid and a pattern based Tri-Hexagon Tilling (THT) node deployment. This paper proposes a novel strategy for calculating the relative frequency of exactly k-covered points, which use k-covered maps for both square grid and THT.
Problem Statement
Extending the lifetime of a WSN by increasing the energy efficiency has always been a matter of high priority for the researchers in this field. All methods that are used for node deployment are application oriented. Energy consumption for data transmission is highly influenced by the strategy used for node deployment. This research work focuses on the various strategies for node deployment, so as to perform a comparative analysis, of the energy consumed in varying situations of node deployment.
Proposed Work
An enhanced LEACH clustering protocol has been proposed. A comparative analysis of the performance of this clustering approach for random as well pre-defined deployment strategies based on the matrices residual energy of the network and delay, has been simulated.
Review of LEACH algorithm and its variants
The hierarchical category of wireless sensor networks has embedded in itself the concept of clustering. It is in this category that the LEACH algorithm actually lies. Clustering is a technique where the network allows for small groups called clusters to be formed, with each having a Cluster Head (CH), which requests for data from other nodes in its cluster. Each node passes data to its CH, which will later aggregate the data and pass it forward to the respective nodes. The entire process of clustering, and the selection of a CH is done using a probability factor, in the setup phase. The steady phase allows for data to be communicated to the Base Station (BS). During the setup phase, each node generates a random number between 0 and 1.The generated number is then compared to the threshold value, T(n). If its value falls below the threshold value, the node will be declared as the CH. The threshold value T(n) is defined as:
In Eq. (4.1), if n € G and 0 otherwise; where n represents the node, p is the desired cluster head percentage, r is the current round number, G is the set of all nodes that haven't been cluster heads for the last 1/p rounds. The LEACH protocol ensures a balance of energy in the nodes, but the residual energy of the nodes is not taken into account while selecting the CH. In terms of large deployment, the single hop scheme where all nodes are allowed to transmit to the CH and the sink is also not encouraged. There exist several variants of the LEACH protocol. Table 1 shows the variations in the LEACH algorithm 14 .
Proposed Clustering Strategy Assumption
Information about all the nodes is initially known to the BS Step 1: Each node maintains information which contains the IDs of all nodes, their distance to the BS and their energy levels within its transmission range.
Step 2: Initially, CHs are constructed according to LEACH algorithm.
Step 3: After a predefined time, re-clustering happens; where the competition radius for clustering isvaried based on the energy level and their distance to the base station to have non uniformcluster sizes.
Step 4: Within a cluster the CHs will be rotated based on the residual energy set to a threshold value.
Step 5: If the CHs energy level goes beyond the threshold hold value, re-clustering is performed; go to Step 2.
Step 6: After CH selection and clustering is done, data is routed to the BS.
Simulation Results

Network model
The classical energy network model and simulation parameters adopted by LEACH are considered here for simulation. A simple first order radio model have been assumed for the simulation experiments where the radio dissipates E elec =50nJ/ bit to run the transmitter or the receiver circuitry, and e amp =100pJ/bit/m 2 for the transmitter amplifier to achieve an acceptable E b /N 0 .An r 2 energy loss has been assumed due to channel transmission. Thus, to transmit a k-bit message a distance d using the first order radio model, the radio expends:
To receive k-bit message, the radio expands to:
As Eq. (5.2) implies receiving is not a low cost operation, therefore, the protocol should not only minimize the transmission distances, but also the number of receptions and transmissions should be minimized. In our simulations, we have used a packet length k of 2000 bits. The radio channel has been assumed symmetric such that the energy required transmitting a message from node A to node B is the same, as the energy required transmitting a message from node B to node A for a given signal to noise ratio (SNR).
Simulation results
The simulation has been performed using MATLAB. Initially ten sensor nodes were randomly deployed in an area of 10×10m 2 .The energy consumed for 500 rounds under different scenarios of random deployment as well as of predefined deployment is simulated. The results of the same are represented in Fig. 2 and Fig. 3 .The simulation parameters are given in Table2. Table 3 shows a comparison between the LEACH algorithm and the proposed algorithm and shows a significant improvement brought by the proposed algorithm. The table shows how the residual energy is higher even after 500 rounds. In the LEACH algorithm, after 400 rounds, the residual energy falls down to 62 Joules which is a significant drop for any WSN node, while the delay increases to 58ms. On the contrary, the proposed clustering technique shows the residual energy remaining at 78 Joules while the delay increases to 44ms after 400 rounds. The drop in the residual energy in the proposed clustering technique has been steady as compared to the sudden drop of residual energy in the LEACH algorithm. Figure ( 2) shows a significant improvement in average of energy of nodes in the network while using the pre-defined deployment as compared random deployment. Figure (3) shows the significant fall in delay time in pre-defined deployment, as compared to random deployment. 
CONCLUSION
According to the simulation results it is observed that the proposed clustering approach gives significant improvement in energy enhancement of the networks lifetime. As WSNs are used in a variety of applications, the node deployment requirements also differ. Here a comparison of the basic node deployment strategies, random node deployment and pre-defined node deployment is also carried out based on the residual energy of the network and the delay metrics. In the random deployment the overheads in clustering are more. In different scenarios, the random deployment shows lesser energy consumption and delay at different rounds. But in the case of fixed deployment uniform performance degradation can be observed.There are various other node deployment strategies to be explored. The area of deployment and the optimal sensor nodes has to be calculated. A real time application of the same will be the future focus.
